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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a recording head normally 
operated even when characteristics of an MOS transistor are 
changed by the irregularity of a process producing an ink jet type 
recording head employing the MOS transistor in a drive circuit and 
a recording apparatus using the same. 
SOLUTION: Even when a length (L) of the gates of nMOS 
transistors 502 for driving heaters 401 is different from a planned 
value according to a semiconductor manufacturing process and the 
driving force of them is changed, gate voltages (VG) of the nMOS 
transistors 502 are controlled by a level shift circuit 117 to suppress 
fluctuations of the drain current thereof. Concretely, when the gate 
length (L) becomes shorter than the planned value, gate voltage is 
lowered and, when the gate length (L) becomes longer than the 
planned value, gate voltage is made high. 
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[0 05 1 ] C<JC'4 8, MElHl^! 1 7 0#yt"ja> 
*6fK 1 1 8 4 iirn. 11MOS h5>^Jf 1 ! 9 
h» (L> *4 iJm&JSStl/. -^7-f7 
>t>^*5 0 2 4, nMOS 1 1 9CD#y 

ij ^ > y- h oc^ £ <t . # y u y ^ 1 1 8<z>r*n 
* ^ *Bi t>*r*a:«i£ * ti * J: ^ I, to »«. ens 
«E>«l4BI«*c|3-"3x?^cli3 iim^iKffcT^i^ 

[0 05 2] ir**, Sl7^>4 0!5^E^2 4V, 
SB^^> I 1 6<30flSEE*5 1 6 V<fc£4J: ^tc. 
*). #y^yrJ>l6Kl 184, nMOSH>^X^ 
1 1 9<^)ONSift4^bOU : 2 4**J: ^KBtttSn 

[0 05 3] ^'J^J2>?SK1 1 8®III£'<7-h5 
>t>^ * 5 0 2 h g < L) tmi&C 4 ii 3 
u ffi's5tfk , 4'4fc«>, * 'J 'J ^ >1SIh I I 8 coft^all 
til. 3 3flWc*Wirr4. %mEM*& I \"?<DnM 
OS h^>i>^* 1 1 9©* r - < L> i*4 Mfl)^ 
3 Mm^5:fkT*fc«>, nMOS h$>^^ONtS 
Kt«0. 7 Sf^fiTf*. tfiJElElBSl 17 

ItfiCC-! 6V;0-.^l 2. £>V^4£<tir&o 
[ 0 0 5 4 ] CCC«EE#. KtClftflUfcJ: ^CC. 

^>>:>^^5 0 2(^>y- h^scctn.fw^n^o 

SE <Vc> 4 nw>^il ( I DS> ^B^feS, 5^ 
{ 1 ) ttutcVafoifi&Ztcibs >/- (Vc> *£ 

( IDS) ^WO. 7 5ffitcft&. K-jT, 
7>^x^5 0 2(?>y- ha*HtfkT*C4u:j:0 1 M 
OSh7>^ ^<?>ggSfc/5^ 1-33 {§tc^7«T4 ^> 
WD. — h^S (Vc) ^SS(fcCCJ:*MOS h 7 
>S>^4?C[>jBKl*«>3tfk««0. 7 5fS4ft€> # 
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[ 0 0 5 5] C <OX 5K/*«7- Y 7> £ 5 0 2G» / 
•-h*A5iSHttl<t*J*S<a*4MOS ^ ?>i>*£o 

*<d* / - h astceo7«3n«>SE^4s*D ,, S'4fca>, 

MOS h ^>t>^*©W^KWST*»»lSn*. 
[ 0 0 5 6 ] fcli*W3 ^ K^tt^aticffiiU*, 

itUttArM:£9u j: otto&ttHfMstt^fT^ c 4** 

[ o 0 5 8 ] a*s, eLh©rtr«, ^ 7- h ^ > * 
5 o 20*-'- h g4 , * y ^ y =2 1 1 8 <Z»tl4 , 

[ 0 0 5 9]* fc, tLbE-FflTii, h0SS i 

1 7 y U 'J ^ >*Sia£tfMO S h ^ * 

«* 4-^* y y 3 t % 7 a ^ < ? * 

&***.tj:\,>j:5 %.%&7k*< y V y >tStt<P«B*£*> 
[ 0 0 6 0] 2 yJzCH^T'i*. SffiSfeSf 1 1 I 

114 KJftfJ^a:. SBSteSIU 1 UnMO 
S h-7> s :>x»cc*rtis£"r*J: ^^at(>A^, @4 
CC;te<,>T\ 3 1 SltfStt. 3 13-3 1 5l*nMOS Y 

[006 1] CCQ£*>IC. WESliftSU 1 l£»MOS 
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na. eift^? KcsHaainMos^a-bA-cway* 

[ 0 0 6 2] 

[ fieftMBS ] W tt»fltt?tt . ^ > > ^ Rt ffi $ 
i*^>K> nMOS h 1 1 3*sONW«ift 

0. *j»^-Y>l I 6^6GND(C«Sb^Sfen«. C<^> 

^«:r&fe»j6fK 1 1 8C[>tttaftfitf nMOS 
X3?ll 9 <Z>0 NigW:<7>fii ^igtal 1 2<M6lS«S4tt;^ 

SS7^>4 0 5^^GNDtCtettl 1 8SW40S t 
7>S>A£ 1 1 9 &il £ Hii^i£*>^£ U , C 

[ o 0 6 3] i&mmmKi&cv* *> a^nat^wm 

f^^tc % u^'l^7h|i§Si 1 7 > 1 i 

6 tGMlCM* 7 t 2 0 1 lals^ v 

B5fc*'9'j:5«:«flW*. B5«:*?^t, 2 0 Hi A 

t?*0, 2 0 2anMOSh^>^A^ 2 0 3i*ttK 

[0 06 4] C<Z>J:^WHB<»«CCJ:9, b-*40l 
«:lfi*S'&fc»tt:ti«jB5-r> 1 1 6^JtnMOS Y 7 

C©«fclinMOS h 7>^a^2 0 2©y- h^JECC 

n. nwos h7>^A3?2 0 2W- h ccen.ifl^n^ 

«E€WliiV*h SiES^l 1 7<^S?*«J&flfe^ 
tt'J^<i«>Ac*o ot^^C. igttl 1 8<^>*6*tfSB:0'M 
OS bv>l>XZ 1 1 9(^'ON46^{|g^:7v:^< v r^C 
t*S5Jf64ft4. ^^r. SiR7^>405^GND 
CC^Inl 1 8RWMOS h7>^A^ 1 1 9 ^iiotrt^ 

[ 0 0 6 5 ] C tftiEHJ^S 1 1 7 OC-S^ 

n MO S h7 >^Ja ^ 2 0 2 <D K U ^ > V - ^fel^ 
?ife4Ut:jfj€>BS. nMOS >^*2 0 2«>BHt« 

im&w^mt&tm fee 
[ o 0 6 6] f.* c«**a«J«tcffi*«, 

[ 0 0 6 7] tl±^tfcBJ»«, «fc -f > * S>x ? h E 
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tic J; o laaifecossssfk. jsataif k^a«r-* 4. 

I 0 0 6 8] «^^mm.^t>)mJS^^^r^. 
I*. *B«S1FS!4 7 2 3 1 2 9^(88. Sl»4 7 4 0 

7 9 6 *ti-c i -&«*Wftirai*ffli-r 

?t^4><WW* 0C> o C<E'#5SJ*t*fc>«9>4:* K 

4*»&s:sfti*tt\ £»tfflKcttftori'r^Hfttf 10 

■er . tMuyc ccogg«?fl^tc i jtf l rttJfcofcSW* 
sbsom**, tested: ortausrans/vi/rfftf* <<*> 

[0 06 9] C^^A*«0!«lWl-9tl/t:«. *@ 
ftg$«4 4 6 3 35 9^9!UI«> 01*43 4 5 2 62* 

143 1 3 1 2 4*m«K^3ftri*&^«£EJB 
T44, *6<CB*ift:Saii*fT J >C:i3&it?*& # 
[ 0 0 7 0 ] ? Y<Dmf&t or*, ±»©Sflflll 

CTT4*BM$ItiM 5 5 8 3 3 3Wtt, *B4»S*3BT 
4 4 5 9 6 0 0TOM$£fflt»fcttat*MK3*ft 

Pa*T4#WR35 9 - 1 2 367 O^^^x^^f 

H^T&«KSBS5 9 - 1 3 84 6 l#fi*tc«^»fe# 
.*S4 Or 4>Mc> 0 

[007 i ] $t>tc, sm^kss^smx-» 

fti^, — f*wcc^fiS5 rife i flsc-ia®^ * k 4 or 
[ o 0 7 2] ?«*.r, ±i30DSaw^as % c»iflo/ciaaa^ 

*l4C4r% ttlT*<*:4©W^tf««^4SB*(|^6 



[ 0 0 7 3] Sfc, eL^WOfefi»l6HC5>««IC, S 

c &aaa»iWP r* 4c^c*?s u^©f 

*'J-->y*« 1 *DEE*4t*l* 

4 <, >ii c n*> ©a*dte*K: J: 4^ fUpM^Aa 4W 

i^^ci feSfcofciaatfr^fe^KWc**. 
[0074] 3 lS^^S<DlBli^- K 4 Or lift 

Kt-^^«^4^tt«NB^* orr- 

<>£<,rt^ M^4^<7>tga*^-, *fc«*««CJ:47 
>U*> *-CD;Mi < 4 *> 1 ^t«ifc«B4'S'4Ci<>t? 
24. 

[ o o 7 5 ] u±smotctat<v»&icidi*x». j > 

£ *s«<t"C* 4 C 4 ft full 4 O r IA99 0 r ^ 4*5 . is 

nerrrBf tr? 4-Y>*r*-7rt, »cftifc 

O < 8Slt?«iMBc^C t>&< . *4l'ti*( > *J 
M5T3STtt-f>£Bf**3Cr CW±7 0* C«T 

Hfciii^fc a AMiarr 4 «>co3^-^r» 4 s , 

[ 0 0 7 6 ] J«*.r, ttSWKJfesx-t^^-tCd^W 

ft ^ > * <oax$ttaR^ &ttW4oa^otts^f a* 

4^ - 4 o r flM3* o»4 C 4 r«««*CBJh* 4 

JjQ&fc: J: r igf tt 4 ^ > ? ftj^c *r ^ Ac^o c ^rncc 
or t^x * ^ s^mmm^tcfc o "c^#cc * r 

#K ?Jii^ 4B jSr-ttBEtt: 0fk o«4» 4 fe<MfOD d: ^ 
te . (ftx * ^-^ft^ec d: ^ r fjjfer «f fc* 414RO 

J:5£*i-&<Y>£i*, 4me5 4-5 68 4 74£IR«> 
4lr»OIHie6 0-7 1 2 6 04&tRK:CttSn4J: ^ 

4 or«i#stifct*»t?. »ao»atft(*tc*i-or Wiaif 

4d:^^iKfi84 0rt>i:<r^ *»B«:4Jl*rl*. ±ao 
fc*^>>*c**orSfc*»te*>«H*. ±ai/fcBBMB 
^tjfefT-r 44><^r-^4. 

[ 0 0 7 7] 3 6CC*0>tr . -&m?il£\&Z>m%giB<D¥t 

a* 4 or-f*s fct*s«*«:»w fE>n4 ^>^ffe. y - 
[0 07 8] *»ib«, isiacc'ttB 
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[ 0 0 8 0 ] 
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[07] B6«:«ofcaE»^-? ro>i6gi@a*j8S8-r* 

fc® MOTTO 5? ^ * > y# * ^ I* "C**o 

[08] B6£»R"?&tt^? ro^?- r ?>t>***c 

10 [09] nMOS h 7>^^^0>VD5- I rafttt**'*' 
B'C*&« 

111, 3 11. 5 11 ^EEi&feSP 

1 1 7 JjllEIsjRS 

2 0 1 V — P^-;7t 
4 0 1 k - * 

4 02 NPNh7>S^3? 
4 03 5**H» 
4 0 4 s >v h £ 
<20 5 0 2 n MO Sly 
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